.-Electron microscopy reveals that certain Streptomyces species produce chains of smooth-surfaced, contiguous, cylindrical spores that resemble the phalanges. Although spore shape itself has not, heretofore, provided an especially important aid in the taxonomy of the streptomycetes, the "phalangiform" spore character promises to be helpful in the identification of species possessing it.
Through the use of electron microscopy in recent years, it has been adequately established that the micromorphology of streptomycete spore surfaces is sufficiently distinctive as to be a useful taxonomic criterion. It is commonly agreed that spore surfaces may be characterized according to four basic types: smooth, warty, spiny, and hairy.
From a study of the spore morphology of some 175 streptomycete "subgroups," Kutzner (Dissertation, Landwirtschaftliche Hochschule, Hohenheim, Germany, 1956 ) determined that 133 (76%) produced smooth-spored types. Similarly, in a more recent investigation of a group of 120 Streptomyces species, Tresner, Davies, and Backus (6) found that approximately 80%o of the species possessed smooth-surfaced spores. The disproportionately large number of species having smooth spores has, therefore, offered a challenge to devise means for subdividing this group into more manageable taxonomic units. Consequently, our attention has been focused on various other morphological details of spores as possible avenues for achieving this objective.
Unlike the situation in many of the higher cryptogamic organisms, differences in spore dimensions of the streptomycetes are not often of special taxonomic significance. Most A novel cylindrical type, which we have designated "phalangiform" or "phalangeal," appears to be useful for subdividing the smoothspored forms. As the name implies, chains of phalangiform spores resemble the phalanges, when viewed in whole mounts by electron microscopy. In Fig. 1 , the characteristically phalangiform spores of S. aureofaciens are shown. The electron-dense material within the spores presents the appearance of a "dumbbell" or "hourglass" having a thick wall. The end surfaces are flattened where adjoining cells abut. Enveloping the spore chain is a thin, less electron-dense membrane which may or may not be collapsed, depending upon the condition of the preparation.
By use of light microscopy (at 1,000 X), crystal violet-stained whole mounts of phalangiform. spores generally reveal a differential staining of those spore regions corresponding to the Serial thin-sectioning of the spores of S. aureofaciens has provided additional insight into the structure of this spore type. In longitudinal sections, the spores appear as relatively thickwalled cylinders that have been constricted at the center. Figure 2 shows a longitudinal thin section of a spore chain of S. aureofaciens, in which the abutting dumbbell-like, electron-dense elements are further illustrated. The fine structure, therefore, satisfactorily correlates with the phalangiform shape seen in spores in tcoto and supports the validity of the form as a taxonomic implement.
In our studies of the spore morphology of smooth-spored streptomycetes, we have examined some 324 reference strains (comprising 205 named species and varieties) from various culture repositories. In addition, numerous soil isolates of several of these species have also been employed. Indicated in Table 1 are the organisms studied and the representatives of the 27 smooth-spored species (about 13%) that have shown the phalangiform character. Differing with the species, the cylindrical spores of the organisms may range from more or less isodiametric elements to elongated cylindrical shapes. Although the phalangeal feature is most commonly associated with streptomycetes of the "Gray-spored" series (5) , it may be noted that it has also been observed in other spore-color groups as well. In a few species having warty spores, typified by S. lateritius, this character was also encountered.
In a study of the spores of 48 strains of S. aureofaciens, it was learned that the phalangiform morphology was present in all typical, wild-type strains. Occasionally, certain strains showed a fairly high proportion of nonphalangeal spores, e.g., simple elliptical to common elongated shapes; however, the phalangiform types were generally present in sufficiently high ratios as to characterize the culture readily. This same situation also prevailed with other species in which multiple strains were examined. In a few species having phalangiform spores, all reference strains bearing a given specific epithet did not exhibit the feature. However, upon consideration of other criteria, such nonconforming strains proved to be obviously of different specific taxa.
The phalangiform spore type, though admittedly found in only a relatively small segment of the streptomycetes, appears distinctive and consistent enough to provide a useful taxonomic aid for differentation of the species possessing it.
